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Kwang-Hyun

1. Subject

A Study on Manufacturing Technology of Materials for Fine
Chemical Industry Use

II. Object of Study

For the technical development on utilizaton of unused mineral resources,
the study was carried out on the highly purification and mineral
processing of domestic Sericite and Muscovite .This study was also carried
out to make the functional materials for the use of fine chemical industry.

H. Scope and Content of Study

1) A study on the high purification and mineral processing for sericite
and muscovite.

2) A study on the surface treatment of fine particles of sericite and
muscovite.




. V. Resuits of Study

1) EDAX analysis on surface treated Mica shows that absorbed area on
mica surface appears about 56wt% when reaction period of 75min..

2) The result on image analysis on the surface treated mica comparing
with that of EDAX analysis appears: that the material was stabilized
when passing the lst yielding point.

3) The dry process of surface modification on mica was applied by using
® -composer. The result shows that whitness of the mica increases upto
91 at 20min. grinding period.

4) Polymer microcapsulation was carried out on the mica surface. The
result shows that materials appear excellent hydrophobic property which is
one of important factors for making cosmetics.

5) Based on the applying test of mineral processing on Dong-jin mica,
the result shows that high quality mica is recoverd. Especially,lithium mica
produced in the mine will be further studied in the next year project.

V. Expective effect and Suggestion.

1) To establish technical process for concentration of Sericite and Mica

2) To establish technology of surfacetreatment of particles of Sericite and
Mica.
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Fig 2-1. General Surface Treatment Processsing Flow Diagram
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Fig 2-2 Processing flow diagram for the preparation a pure precipitation
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Fi 3.35Xx10™ 2.016 1900
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Fig 3-1. Specific adsorption of counterions in the stern layer changes
the IEP in contrast to nonspecific adsorption
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Fig 3-2. Electrical double layer model for particle charging in a polar liquid
and Gouy-chapmamn profile of the electrical potential.
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Fig 3-3. charge double layer(DLVO).
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XRD A&+ Z+Z o}@) Table 4-1, Fig 4-19) 2t} o}g) sstR ¢
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Table 4-1 Chemical composition of Mica

comp. | SiO2 | AlOs3 | FexO3 | CaO | MgO

Mica | 7536 | 16.20 : 020 | 0.09
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Fig. 4-1 XRD Pattern of Purified Mica and precipitated Titanium oxide

Fig. 4-2. Overview of Cascade Type Airclassifier such as Z.Z. Separator
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7F Ak
TiOSOs - 2H:0 : =h HAF AlF
SnCly © AleF 19(£ % 95%), Junse; che. Co.
Urea : A% 1§, 59318
Oleic Acid : Al 19, &4sst
Sulfuric Acid : A19F 15, T¥38
Hydrochloric Acid : A% 1. 5438
Ethyl alcohol : A ¢F 18, %313t
TiO; : Ti-pure DupontA}
TiO; : p25. 003x£m Degussa.
TiO; : d4.23. Aldrich che. Co.

v AR
Particle size analyzer : MalvemA} Master Sizer.
Particle Multi tester : Seishin MT-1000
Mechenical stirer @ Kika Lab. 100~30,000rpm
Ultra sonic cleanner : Branson 1210.
Micro vision system : Hirox MD3, Image—pro

X-ray Diffractometor(XRD) : pillipsA}

Scanning Electron Microscope(SEM) :JeolA}

Zeta Potential : Zeta—meter

Drying oven : FA|3}8AA]. Circurate type.




BAge BYsety A8 54

AgolX AL Age BE 34 23 FHZIRAA

e REFdE 29 fissure zoneol FA
2 2%Y wjgEo] AAEER AFA B3] F4E 54 AHE 4
F AR 88rA HEE obd Table 4-29] &34

Table 4-2. chemical Analysis of Sericite Ore

Chemical Composition

Product
Si02 Fex03f CaO | MgO | KaO

Raw
Mat.

60.01 132 | 148 | 097 | 713

o ABAEE FAALE AANEER BesH ¥ u4E gEn o

Ade AR QXY FANEY FhH TS Table 4-3. ol
JQEEBEAL 8 Fig 4-39] +E kgt

Table 4-3 Chemical Analysis of Purified Sericite

Chemical Composition

Product
Ca0 |MgO|K20|Na0|TiOz

Particle
0861501947 0371035

size
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Fig 4-3¢4 BXo] HAH A FHYErt 321 me) ™, &5 oF

F LEHS 1




- S -

LRE I B g ek BEvrE RE b hm 238k

2 o 6t Blw % BRE il el ek 3REE 3%
k> BR Bl BIE lBRF <

TRl ERREBEURE bi2

e SEXVAT & k&l blebldekes BEERBIRE EIl

)

TEledly BNASQUX bieklder® BBE BibERE BEl &=

I

HERRR bREE B¢ BRHC & {£3RE bixh
£ BBak & G-V 9RL) I & 6V &z [«BUIDERES b
TEm & Bt 3EHI k§ BEly ERR TR Rl =006 &

N3
oF
<
%0

b ks & REPPS ZHThd bIvREDRS laklh bivibhERE
2 ‘hile BE kledly BLBTRKh biekl (oWl B BRI

o 2FERT ‘WoWledlo BURY PEM 22{< [0 (0E~C FIEE B
‘legly BETRE A€ P i1 ITESRERES bivbBE &

B BF BURE BES T

i BR B Cl




Table 4-4. Isoelectric Points of Oxides

Material

Nominal Composition

Muscovite

KABSi0y; - H:O

Quartz

Delta manganese oxide
Soda lime silica glass
Albi

Orthoclase

Silica (amorphous)
Zirconia

Rutile

SiOe
MnO2
1.00N2az0 - 0.58Ca0 - 3.70Si02

Naz0O - AlOs - 65i0;
KO - AlOs + 6510,

Si0;

ZrO;

TiO

IN[\ID
w

Tin Oxide
Apatite

Zircon

Anatase
Magnetite
Hematite

goethite

Gamma iron oxide
Kaolin (edges)
Chromium oxide
Mullite

Gamma alumina
Alpha alumina
Alumina(Bayer process)
Zinc oxide
Copper oxide
Barium carbonate
Yttria

Lanthanum oxide
Silver oxide
magnesium Oxide

SnO,
10Ca0 - 6P0O; - ZH0
Si0z - ZrOs
TiO,
FesO4
aFes0Os
FeOOH
7 FexOs
ALQs - SiO; - 2H0
2 CroOs
3A10s - 2510,
7 AlQs
a AlOs
AlOs
ZnOe
CuO
BaCQOs
Y203
LaxOs
Ag20
MgO
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Fig 4-6. Overview of Theta-Composer{Model HTC-Lab)
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Fig 4-7. The Mechenical Mechanism of Mixing Condition
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Fig 5-1. The first treatment of Mica surface by TiOs
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Fig 5-2. Measurement of Zeta-potential between TiO: and Mica
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Fig 5-3. SEM Image on the Mica Surface as a function of various
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Fig 5-4. SEM Image on the Modified Mica surface such as
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Fig 5-5. SEM Image on the Modified Mica surface such as
45min treatment




Fig 5-6. SEM Image on the Modified Mica surface such as
75min treatment
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Stais

Area

Min
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(Obj. #)

87

Max

13860

{Obj.#)
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Range

13950

Mean

167.828

Std.Dev

937.3187

Sum

68306

Samples
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co—3rd

Min

10
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(Obj #)
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(Obj. #)

297

Max

194422
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(Obj. #)

1

Mean
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Range

194412

Std.Dev

713.2134

Mean

2298.511

Sum

09888

Std.Dev

20600.86

Samples

784

Sum

202269

Samples

88

Fig 5-7. Image Analysis on the Mica Surface as a function of various
time differences

Table 5-1. EDAX Analysis on the Mica Surface as a function of
various time differences

Time Average Coating Ratio(wt%)

15Min 14.24

45Min 22.82

75Min 55.96
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Fig 5-8. The experimental results of both physical adsorption and
chemisorption by expressed of the exponential equation.
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Fig 5-9. Image analysis of both physical adsorption and chemisorption
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Fig 5-10. A hysteresis loop in physical adsorption
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Fig 5-11. Compare of Adsorption & Desorption Phenomena on the Mica
surface using Image Analysis Apparatus
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Table 5-2. Measurement of Coated Area when using Image Analysis
by Laplace Method

After
Coated Mica Desorption
Mica
Total coating Rate 213195 99666
Percent(%) 100 46
Desorption % - 54

471 Fig 5-11. 9 Table 5-2. oA Yedetel o] gwisjzd$o] 7
AES 10022 B3SA 498 B HA o Asddes &
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countings A%t FA/MEEES AN AHE thE Table 5-3.9 et

A

Table 5-3. Measurement of Coated Area of Various Time Differences
when using Image Analysis

Time
15 min 75 min
Area

Total pixel 68306 202269
Sum.

Percent(%) 337 . 100

A7) B RU/NEES AL dHYH] HEEE FATANY, o
o] AL BAGoA TBEFS pixel/NAar 2022699 ¢re] 2FAFAA
o] o} dHQ EHMASH S pixe/BEA 7 2131959 A9 22 @& HojE

, & RRUNE Ao BEF AZGHE 4 FF A &

13 vheh 22 13 B3HS Ad 13 29/4de dd AHE A 2
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Table 5-4. Inorganic Composition of Baby Powder

Inorganic
) Remarks
Material
Mica Zeds
Serisite FFZEYUE
Talc FHYsE




Table 5-5. The Main Inorganic Materials of Cosmetic such as
Foundation & Compact

Inorganic

t [42)
Material wt(%)

TiO, 20%

Talc 30%

Sericite 30%

Mica 209

47) Table 5-4904 HelZ wot go] BHAF ARNNY 048 H
9 Fe oF Wwt%AAEL B 4 YT, B APl 0wt%d o]
@ A7l BF AGe AND whol gat@ of 4~5%e] WAE 4
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Fig 5-12. The trends of whiteness effects of various time ground
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Table 5-6. The result of whiteness as a function of various adding
additives

Additive(wt%)

(TiOw) whiteness

86

87

.

89
90
91

91
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olg Yol Hue AU FFFT AN %?‘ﬂz} & 2A

83, AAEE 1839, BN EY FHT}L B 20wt%E AH3q BA

2
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Table 5-7. Whiteness effect of various time ground

product Whiteness

Raw material 86
10min Milling 90
20min Milling 0.9
30min Milling 91.2
40min Milling 91
50min Milling 909
60min  Milling 813
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Table 5-8.9] EAISIA, =8 GAE9 YEEAXEE Appendix 1

+2 34t & Table 5-8& Ajztd ©& Y8 2712 Dy 71 F
2 3t vepd Aoj}

Table 5-8. Size Distribution (Dsp) of various time ground

Product

Raw material

10min material

20min material

30min material

4A0min material

50min material

60min material
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Table 5-9. EDAX peak area of elements with operation time

Composition
wt%) Al Si K Ti
Time(Min
10 2462 46.45 13.62 12.51
20 24.45 41.48 12.30 19.99
30 21.98 35.11 11.68 20.75
40 20.83 35.13 9.51 31.84
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Fig 5-13. Coating Evaluation of Sericite Surface by 10% Titanium
using SEM & EDAX




Fig 5-14. Coating Evaluation of Sericite Surface by 20% Titanium
using SEM & EDAX




Fig 5-15. Coating Evaluation of Sericite Surface by 30% Titanium
using SEM & EDAX
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Fig 5-16. Coating Evaluation of Sericite Surface by 40% Titanium
using SEM & EDAX




37 4788 SEMARIAA BE upsh Zo] A8 HUMF uwie,
Aoz A ZHNE FHt ATE dA ] oo nFx3H
o} sl dAe] FAHAT.
BT 2499 A/EE FA%7] $3AM, 4348 EDAX BAEE 4

A7 20% A9 74 AdAE EEAe mE Ades BYE=

A AAA R wan 18 FUAE JHE 2 2089 AF

€ /A3 ¥ad A3 g Table 5-10% 22 F4T AH4E &
AA T

-Table 5-10. The compare of surface modificaton between grinding
time and additive added

Chemical Composition{wt%)
Product.

Si K

20min Ground

209 Additive
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Fig 5-17. SEM Image Analysis of coated Sericite and Raw Sericite
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Table 6-1. The purpose of surface modification of particles.
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Table 6-2. Technology for preparation of composite particles.
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Table 6-3. Methods of microcapsulation.
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Fig 6-1. Mechanism of suspension-porymerization with particles.
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Table 6-4. Chemical composition of the sericite.

Si02 AlO3 | FeOs CaO MgO K0

4848 | 3215 | 1.27 0.86 150 947

NaxO TiO2 MnO P:0Os | Ig. loss -

0.37 0.35 0.042 0.043 5.3 -
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Surfactant

Distilled Distilled
water(200ml) Mica(20g) Wftelzr(ZO()ml) Mica(20g)

l !
Agitation Agitation
(20°C, 600rpm) (20C, 600rpm, 1lhr)

Initiator MMA Initiator MMA

| |

Polymerization Polymerization
(60C, 600rpm, 3hr) (60°C, 600rpm, 3hr)

Washing Washing
(with methanol) (with methanol)

Filtration Filtration

Vacuum drying Vacuum drying

Analysis Analysis

Fig 6-4. Flow charts of the experimental methods.




JolMe 95T 224 vojazfgs)d vAe F

L&s7] AAstd, R=w(MMA)SY H7HE, AAA 9

tE, AREAAN g% A4 FHAEHY FF F&

3PS degew, 4 489 ddxde

Table 6-5. Experimental conditions of suspension polymerization.

Monomer Initiator Surfactant
(mol) (mol) (mol)

0.02 0.0002
0.04 0.004
0.06 0.004
0.08 0.004
0.02 0.004
0.04 0.008 K5S:0s
0.06 0.012 FW=270.31
0.02 0.004
0.04 ' 0.004 NaHSO;3
0.06 0.004 FW=104.06
0.08 0.004 :
0.02 0.004 SDS ¢
0.04 0.004 Fw=2884
0.06 0.004
0.08 0.004
0.02 0.004
0.04 0.004
0.06 0.004
0.08 0.004
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(c) Experimental conditions : initiator=K»S;0s, MMA=0.06mol

Tue Jul 08 11:24.07.32 1897

spa0n~~—Jade~d R

(d) Experimental conditions : initiator=K2S:0s, MMA=0.04mol,
pre-treatment with surfactant

Fig 6-5. FT-IR spectra of mica microcapsulated by
PMMA using different kinds of initiators. (continue)
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(e) Experimental conditions : initiator=K2S20s, MMA=0.06mol,
pre—treatment with surfactant

Tue Jul 08 11:52:03:73 1987
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(f) Experimental conditions : initiator=NaHSO3;, MMA=0.04mol,
pre-treatment with surfactant

Fig 6-5. FT-IR spectra of mica microcapsulated by
PMMA using different kinds of initiators.(continue)
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(g) Experimental conditions : initiator=NaHSOs, MMA=0.06mol,
pre-treatment with surfactant

Fri Juf 11 18:34:35:33 1887

I TR LETET R ]

(h) Experimental conditions : initiator=NaHS03;, MMA=0.04mol

Fig 6-5. FT-IR spectra of mica microcapsulated by
PMMA using different kinds of initiators.
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(a) Mica

(b) Experimental conditions : initiator=K»S20z, MMA=0.04mol

Fig 6-6. Electromicroscopy of mica microcapsulated by PMMA using
different kinds of initiators. (continue)




{d) Experimental conditions : initiator=K:S+0s, MMA=0.04mo},

pre—-treatment with surfactant

Fig 6-6. Electromicroscopy of mica microcapsulated by
PMMA using different kinds of initiators. (continue)




MMA=0.06mol pre-treatment with surfactant

(e) Experimental conditions : initiator=K»S:Og,

(f) Experimental conditions : initiator=NaHSOs;, MMA=0.04mol,

pre-treatment with surfactant

Fig 6-6. Electromicroscopy of mica microcapsulated by
PMMA using different kinds of initiators. (continue)




(g) Experimental conditions : initiator=NaHSO3;, MMA=0.06mol,

pre-treatment with surfactant

(h) Experimental conditions : initiator=NaHSQOs, MMA=0.04mol

Fig 6 6. Electromicroscopy of mica microcapsulated by
PVIMA using different kinds of initiators.
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(a)Experimental conditions :initiator(K25:08)=0.004mol

Tus Jul 08 11:37:28:35 1997
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(b) Experimental conditions : initiator(K2S:0s)=0.008mol

'Fig 6-7. FT-IR spectra of mica microcapsulated by PMMA in case of
different amount of initiator added.
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(a) Experimental conditions : initiator(K2S208)=0.004mol
MMA=0.04mol
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(b) Experimental conditions : initiator(K2S:0s)=0.004molMM A =0.06mol

Fig 6-8. FT-IR spectra of mica microcapsulated by PMMA in case of
different amount of monomer added.)
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(c) Experimental conditions : initiator(K:S20s)=0.004mol

MMA=0.08mol

Fig 6-8. FT-IR spectra of mica microcapsulated by PMMA
in case of different amount of monomer added.
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(a) Experimental conditions : initiator(K»S20g)=0.004mol
MMA=0.04mol

(b) Experimental conditions : initiator(K2S:0s)=0.004mol
MMA=0.06mol

Fig 6-9. Electromicroscopy of mica microcapsulated by PMMA
in case of different amount of monomer added.(continue)
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(c) Experimental conditions : initiator{K2S20z)=0.004mol

MMA=0.08mol

Fig 6-9. Electromicroscopy of mica microcapsulated by PMMA
in case of different amount of monomet added.
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Fig 6-102 MMASH 7iA1 Aol Bd3% Evjo] gl E MMA%Zo]
e 7 9o] PMMAS B4 2374 Jerde naxa ok

Mon Jul 14 11:10:34.57 1997
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(a) Experimental conditions : initiator(K2S:0g)=0.004mol,
MMA=0.02mol (MMA :initiator=5:1)

Fri Jut 11 17:44:19:47 1997
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(b) Experimental conditions : initiator(K2S:0s)=0.008mol,
MMA=0.0dmol (MMA :initiator=5:1)

Fig 6-10. FT-IR spectra of mica microcapsulated by PMMA in case of
different amount of monomer added.
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case of different amount of monomer added. (continue)

Tue Jut 08 13:12:18:05 1887
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(c) Experimental conditions : initiator(K2Sz0g)=0.004mol,
MMA=0.04mol (MMA:initiator=5:1)

Fig 6-10. FT-IR spectra of mica microcapsulated by PMMA in
case of different amount of monomer added.
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(a) Experimental conditions : initiator(K>S20s)=0.004mol,
MMA=0.02mol (MMA initiator=5:1)

Fig 6-11. Electromicroscopy of mica microcapsulated by PMMA
in case of different amount of monomer added.




(b) Experimental conditions : initiator{K2S202)=0.008mol,
MMA=0.04mol (MMAinitiator=5:1)

{¢) Experimental conditions : initiator{K»>5:02)=0.004mol,
MMA=0.04mol (MMA initiator=5:1)

Fig 6-11. Electromicroscopy of mica microcapsulated by PMMA




in case of different amount of monomer added.
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Fig 6-12. Relationship between the amount of monomer
added and the amount of PMMA capsulated on
the surface of mica. (A solid line is the case of

Athe same quantity of initiator added and a dotted
line is the case of the same mole fraction.)
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(a) Experimental conditions : non-pretreatment,
initiator (K2S208)=0.004mol, MMA=0.04mol
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Experimental conditions : pretreatment with surfactant,
initiator(K2S208)=0.004mol, MMA=0.04mol

Fig 6-13. FT-IR spectra of mica microcapsulated by PMMA,(a) is
the case that the mica is not pretreated and (b) is the case that the
mica is pretreated with surfactant(MMA=0.04mol).




- Mon dul 14 10:63:52:02 1997
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{a) Experimental conditions : non-pretreatment,
initiator(K25-05)=0.004mol, MMA=0.08mol
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Experimental conditions : pretreatment with surfactant,
initiator({KX2520g)=0.004mol, MMA =0.08mol

Fig 6-15. FT-IR spectra of mica microcapsulated by PMMA, (a) is
the case that the mica is not pretreated and (b) is the case
that the mica is pretreated with surfactant(OMMA=0.08mol).




(a) Experimental conditions : non-pretreatment,
initiator(K2S20s)=0.004mol, MMA=0.08mol

(b) Experimental conditions : pretreatment with surfactant,
initiator(K25201)=0.004mol, MMA=0.08mol

Fig 6-16. Electromicroscopy of the mica microcapsulated by
PMMA,(a) is the case that the mica is not pretreated and (b) is
the case that the mica is retreated with surfactant(MMA=0.08mol).
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Fig 6-17. Relationship between the amount of monomer
added and the amount of PMMA capsulated on
the surface of mica. (A solid line is the case that
the mica is not pretreated and a dotted line is the
case that the mica is pretreated with surfactant.)
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Fig 6-18. Variations of flowability of the mica
microcapsulated by PMMA.
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60sec
(a) Mica before modification

Fig 6-19. Variation of wettability of the mica according to
surface modification. (continue)




60sec

(b) Mica coated with titania

Fig 6-19. Variation of wettability of the mica according
surface modification. {continue)




300sec 2400sec

(c) Mica modified by PMMA (MMA=0.02mol)

Fig 6-19. Variation of wettability of the mica according to
surface modification. (continue)




(d) Mica modified by PMMA (MMA=0.08mol)

Fig. 19. Variation of wettability of the mica according

surface modification
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Table 7-1. Sieve Analysis of KuemSan Mica Minerals crushed

Weight Percent

Fraction
(Mesh)

Grade A Grade B

4418 306 98.4

-18+28 9.2 16.1

-28+35 . 67

-35+438

~48+65

-65+100

-100+150

-150+200

-200+315

-315

Total




Table 7-2. Chemical Analysis of Kuemsan Mica Minerals

(unit %)

Product

MnO| P L
(mesh) n0)| P05 Le

48/ 65 . . . . . .28 10.02 ] 0.29

200/325 1. . . . . .3310.10 1 0.72

-325 : . . . . . .33 1 0.08 | 0.65

48/65 K . . . ) .18 10.02 | 0.24

200/325 . . . . . .23 1 0.05

-325 . : . . . .24 1 0.05

Semple Neme : LDB4

36.080 °  42.80 SP.8a2

Fig 7-1. XRD Pattern of A-Grade Kuemsan Mica
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o] AgAeA 4
(Pulverizing)3t9d ol 74 AlRgozA 2z
Table 7-3. ¥ zom,

NG AMRE 7 AR JREXEALS U
XRD E4& HAAFo

AEF B AE Uslds Ry ¥
Table7-4, Table7-5, Table7-6 ,Table 7-7 ¢ ZZ 7]A3+4

AEd 3 XRDAH#E o+ Fig 7-3, Fig 7-4.9 &7 vehuid




Table 7-3. Sieve Analysis of Dong-jin Mica Minerals crushed

Fraction
(Mesh)

Weight percent

Hail Nol

Hail No2

Hail Vein

Lithia Mica

+4

0.1

0

13

0

-4+18

526

343

336

-18+28

89

85

53

-28+35

-35+48

—-48+65

-65+100

-100+150

~150+200

-200+325

-325

Total




Table 7-4. Chemical Analysis of Hail No.l Sample crushed.

product
(mesh)

SiOz

AL:Os3

Fe;03} Ca0 (MgO

K0 [NazO

TiOy

MnO

P05

Igloss

-28/35

80.27

1245

0.26

0.35 1 0.07

352

125

0.04

0.08

0.09

1.56

-65/35

7064

18.64

0.66

0510.13

5.30

134

0.04

0.13

012

238

-325

74.19

14.80

0.93

0.96 | 0.33

435

1.14

0.13

0.13

0.28

237

Table 7-5. Chemical Analysis of Hail No.3 Sample Crushed

product
{mesh)

SiO¢

AL:Os3

Fex0z

CaO |MgO

KO

NasO

TiOz

MnO

P2Os

Igloss

-28/35

73.95

14.43

0.82

1.05 | 0.63

5.77

0.56

0.04

0.13

0.10

2.29

-65/35

68.87

17.39

118

1181090

6.51

0.58

0.04

0.17

0.13

281

-325

67.81

1743

124

1241091

6.18

0.59

0.05

0.17

0.15

3.31

Table 7-6. Chemical Analysis of Hail Vein Sample Crushed

product
(mesh)

Si0z

AL:20z

FexOs

CaQ MgO

K0

NazO

TiOz

MnO

P:Os

Igloss

-28/35

34.31

21.80

15.02

15.02)14.92

5.58

0.66

0.60

0.05

012

576

-65/35

34.63

22.07

1441

14.41{14.32

5.06

0.63

0.55

0.07

0.28

6.41

-325

L

38.59

2052

P

10.63

10.63| 9.51

4.25

0.79

0.18

154

785

- 162




Table 7-7. Chemical Analysis of Hail Lithium Mica Sample Crushed

product
{mesh)

-28/35 17229 | 1548 | 017 1 0.17 1 0.14 |5.16| 0.830 | 0.03 | 0.14 | 1. 264

Si0z [AL203{Fex0z| CaO {MgO| K20 {Na20O| TiO2 {MnO| P:20s (Igloss

-65/35161.48 {2234 | 026 | 0.26 | 0.15{7.57|0.820.04 | 0.22 | 0. 311

-325 167.95|17.17 | 047 {047 {033 {548 093 10.04 | 0.17 | 1. 331

Fig 7-3. XRD Pattern of Haiil No.l sample




Fig 7-5. XRD Pattern of Haiil Vein sample




Fig 7-6. XRD Pattern of Haiil Lithium Mica

Tables 7-3. ~ 7-6.9} A Y&k
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A AFsRey g NREAHS HES AEE2 Hard rock Type
Eolt] AHA HAFAAME olE F HEZH2E Y 7 No3¢t Soil Type
5 27kA AETE MR I e 2ol FA 48E sg vk Soil Type
ANgd HstdE gf FAEFg -0 2ol $4202 A8 B
E3retdq oF 158 F<¢t Scrubbing(2500rpm)$H3- 48mesh$t 150mesh A
E Apg3Elo] 4 AEE ARSI, °o]lE ARSI -48+150meshiHE THE
AT $4 D4R At $RYBS FSAYT, 2 dBE

h& Table 7-8.91 71 A sttt

ROM

[

Water — |Scrubbing

|

Sieving

(2500 rpm
15Min)

( 48,150
mesh)

+48 -43+150 -150

| 1

Mag Non-Mag

|

Mica Conc

Fig 7-7. Flowsheet of Recovery of Hail Mica Concentrate from
Soil Type Ore
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Table 7-8 Chemical Analysis of Mica Concentrate by using
Magnetic Separator

Chemical Analysis(%)

Ca0 Na:0

A7) Table 7-8.9] AA AdA7=2 R ALO; AEolY KO A Eo)

Al Algd BlgtoiE A FA & A 2oy, A= #€WF &

NATE BopE 439 $EARE H4T & AU ARG

3478 No3ANEE & Fig

, "HEE AES AHEHA

150mesho] 3} ¢} ' A4 Exoz AALHGH
o 1 AFE 7-9.9 714 &Lt




Pulverizing

( Ballmill,
5Min)

(48,150

Sievin,
& mesh)

Table Concentrator

Slime(mica) Mid. Heavy Minerals

Fig '7—8_. Flowsheet of Recovery of Mica Concentrate from
Hardrock Type Ore




Table 7-9. Chemical Analysis of Mica concentrate by using Wilfley
Table

Chemical Analysis

Ca0{MgO| K20 {Na:0| TiO2

0.56

Table 7-9. djA Uetd HA¥ZAH}E Rol Hard rock typed ¥34&

-2 -B-FARFAEE 4 F 150meshol &tel A EAE

o A
g8 ¥
~& 4 (pulverizing) 8t zig-zag HlFAHAE7|E o|&s9 & Fig
9.

eEBEe HEAA A =X A9t A 2L 4A

I 2ol X BFFE I A3 & Table 7-10.3 22 432

g 9 & U9tk




ROM

Crushing

Pulverizing| (2 Times)

Zig-Zag

« bpressure, 10 velocity
Separator

O/F

(Mica) UF

Fig 7-9. Flowsheet of Recovery of Mica concentrate from
Hail Mica No3. Sample
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Table 7-10. Chemical Analysis of Hail No.3 Mica concentrate

Chemical Analysis(%)

Ca0 |MgO K20 INaxO|TiOz

1.4410.95 {6.83] 0.59 | 0.04

Table 7-10. & H4¥AHE Holx A BHFAHAERE

g 547 47 Ggee ¢ & Ak AF A

g A7ldlE g9dgo2 AF=EHE o] Hard rock typed &EE

Ao & Rem AlrgTh 598 22X FAcdME FudM #dtA
HA3, A2 4348 H4-2
¥ Table 7-11.90 71 A& %ot




Table 7-11. Chemical Analysis of Lithium Mica

Fraction{mesh) LizO(%)

-28+35 1.68

-100+150 2.38

-325 1.50

Table 7-11. A3 Yeldulst 2o 3 JdEFEFTAE L0 A
ol 238% 7142 qHE AMEE Hol L0 A¥o] 38% oldold &%

7 & AR AAEHO, AF o] Bof A7 E FYT Aot




A3 A FHAY dLEF A

AT W AYTE D 1485 Aol BEY o
457t BEH Yol BAHelM 53] Soil type ALELEE A
AAREL AN A
FAAY 9BAR U@ BHEYE TS Table 7-12.3% 21

Table 7-12. Chemical Analysis of Hong-cheon Mica

Chemical Analysis

Ca0iMgO|{ K20 {Na20| TiO2

0591257 13.191032 031
1.08{10.3 [584]0.33 | 0.90

2. 3AAEE

HFA 87} Soil Type o122 & Fig 7-10.8F & F4A8 &

RozAdsgon ALY 2HE S Table 7-13.90 71 A 8 gk,




Scrubbing

Sieving

(2500rpm
15Min)

(48 mesh)

+325 #

A3 Times)

Mica Conc.

Fig7-10. The Flowsheet of Recovery Prossing of Hong-cheon Mica

Concerntrate




Table 7-13. Chemical Analysis of products recovered by sieving and
S-F separation

Chemical Analysis(%)

CaO|MgO| K20 |NaO| TiO2

0471292(2.84{03210.34
045|414 0.37 | 0.61

0.9018.70 15.191 0.40 | 0.70

6.1313.971 038} 0.95

Thle 7-13.9 4 AEd W E4dH=2 Bol FRAFOC] ¥lzH

ALOs HE3 K0 AEol ¢ FHANLH, olF ndg AL}
®o] F#HH7IE Reod, ARy A ¥R oAsy] qEd &2

8 27 folshA FERoE dddd. mEAN ojd FEs

s X
=

PN
T




Table 7-14. Chemical Analysis of Heavy Minerals(Hong-cheon Mica)

Components

 Grade(%)

& TP e, 53 (F)ERAMLTFAL
goz AgA AL Ad wt Ydxd B FAFHA ATHE
gg=2 st




Hsd 4 2

B ATIAE 2R EAEA A4 2 S5y

¥lAsE B A% BHes, Iuzsy ¥ A4 Wy

AT AL FUNUL, VFFPEL 8T TRX vlolARAE
B8 ou AP e AN AUTES Tl MFE ¢®

st @A ARsmgdo, ¢mel &

BA 71& A4ATE e 2o] 4B

) EEYA olgER Uxel EWAsE 24T A pH 3 2N
SEAR L oluBEE YR Zeta potentialdt] Folrb A e
e Fdal, 2u BAYE FAYEe] Jedg
%A%

2) EDAXZAE A4 FAREE 9F 99 AT JAGAYRY 27|
o We FHAHL Tz BASGLA 152, 52, 758 A% F 24

2t 14.25wt% , 22.82wt% , 5h.96wt% =2 UERGS & 4 Tk

3) AR oF 2aH e A7) gote] eRuY AW, 927
S BABo] 51%E Mol FoW, ok HEH YHZHNNYG F
A% opale Mol 24

4) SEM-EDAXe 93t AHAA BA3l ujmy] Qdsty, sFEA 93 &
&S AAFRoz wimd A | BEIZTY AANHE 1z WIHL A
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) TEA vlolzzEstl vAE BeuMMAY Frtge 9FL 3
EG AQeldE, Rxuld 4730 31845 SRYRE] mlola 27
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E ZAZed HEATE st FEE AHAY, B &
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st 2 ARTYA AxAE AT

Studies on Manufacturing Technology of Materials for Fine

Chemical and Electronic Industry Use.
AxEdd A8

42, 4

S.K. Choi, B.G. Kim, H.S. Chung, J.C. Lee

I. Subject

A Study on Manufacturing Technology of Materials for Electrical and

Lubricant Indusry Use

II. Objective of Study
Fine natural crystalline graphite which is used as a source material of

a high electrically conductive film and an addition of advanced high

functional solid lubricant.




For use high electrically conductive film and advanced high functional
solid lubricant, add new and advanced high functional properties to fine
graphite powder through surface modification with gas and organic

materials.

M. Surface Modification Methods

(D Searching for sutable surfactant to improve dispersing charateristics

In  aqueous system.

@ Adsorption with oxigen on graphite surface to improve dispersing
charateristics in oil.

@ Mechanochemical process using hybridization system is to shape
control and spontaneous re-arrangement of the surface layer vand

interaction between the particle surface and extraneous molecules.

IV. The research results are summarized as follows;

O In aqueous system, the optimum conditins for graphite to disperse
1s with 0.3 - 0.5% concentrations of surfactant Lomar D PWA-40

at pH range 10 - 11.

@ In order to improve dispersing charateristics in oil, the optimum
conditins to adsorb over 35% with oxygen on graphite surface are
as follows :

o. Tip speed ——> 3.9m/sec,




0. Reaction time —--> at least 30min. at 120°C

o. innert gas and pressure --> dried air, 1 kg‘f/cm2

The oxygen contents acts critical point for dispersing graphite in
oil system so needs to control oxygen contents by use of air

pressure in reacting mill.

) Chemical methods for coating with Stearic acid and Paraffin need

above 15 weight % to graphite powders.

(& Mechanochemical process using hybridization system is to shape

control and spontaneous re-arrangement of the surface layer and

interaction between the particle surface and extraneous molecules.
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4. HLB (Hydrophilic-Lipophilic Balance)
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9. The effect of surface modification
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Photo 2 SEM of grinded graphite
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Surface modification equipment for scale-up test




Photo 4. Equipment of graphite oxidation(coated with oxygen)
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Graphite surface oxygen contents depend on various

temperature at 400rpm in inner oxygen gas pressure
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¥ 9 The effect of surface modification
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Fig. 23. Powder surface modification technology
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